This study evaluated the efficacy of transcutaneous electrical nerve stimulation (TENS) in reducing pain and hyperalgesia and increasing function after total knee arthroplasty (TKA). We hypothesized that participants using TENS during rehabilitation exercises would report significantly lower pain during rangeof-motion (ROM) activity and fast walking but not at rest, would have less hyperalgesia, and would have better function than participants receiving placebo-TENS or standard care. We also hypothesized that change in ROM pain would differ based on psychological characteristics (trait anxiety, pain catastrophizing, and depression) and treatment group. This prospective, randomized study used intent-to-treat analyses in 317 participants after primary, unilateral TKA. Assessors, blinded to treatment allocation, measured pain, function (ROM and gait speed), and hyperalgesia (quantitative sensory tests) postoperatively and 6 weeks after surgery. Analgesic intake, anxiety, depression, and pain catastrophizing were also assessed. TENS participants used it 1 to 2 times per day at 42 mA (on average) and had less pain postoperatively during active knee extension (P = .019) and fast walking (P = .006) than standard care participants. TENS and placebo-TENS were not significantly different. TENS participants who scored low on anxiety and pain catastrophizing had a greater reduction in ROM pain at 6 weeks than those who scored high on these factors (P = .002 and P = .03). Both TENS and placebo-TENS participants had less postoperative mechanical hyperalgesia (P = .03-.01) than standard care participants. Supplementing pharmacologic analgesia with TENS during rehabilitation exercises reduces movement pain postoperatively, but a placebo influence exists and the effect is gone by 6 weeks. Patients with low anxiety and pain catastrophizing may benefit most from TENS.
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Introduction
Total knee arthroplasty (TKA) is a common procedure performed to reduce pain and to improve function for patients with degenerative knee osteoarthritis (OA). However, rehabilitation after this procedure can be painful, particularly during movements such as flexion/extension of the knee joint, and severe pain during these activities has been associated with poor functional recovery [8, 76] . Patients rarely receive treatment beyond pharmacologic strategies [20] , and this approach is not effective for controlling the severe movement pain associated with rehabilitation of the joint.
Transcutaneous electrical nerve stimulation (TENS) is a potentially efficacious pain treatment that is used as a supplement to pharmacologic analgesia during rehabilitation exercises to better control this severe pain. Basic science evidence suggests that there are peripheral and central nervous system mechanisms underlying 
